Biometry (Biol4090-6090) - Fall 2018          Homework #6              Student name: ________________
NOTE:  Do not Turn This In. Homeworks will not be graded
Homework in preparation for take-home final.  

Look over this material for Quiz #6 on October 25th

Use R exercises to start developing your computer skills.
1a) Write down the equation of the Pearson correlation coefficient ( r ) and explicitly explain how it relates to the covariance between x and y (+0.250 for each part). 

The Pearson correlation coefficient is the ratio of the covariance (shared variance of the two variables), divided by the product of the standard deviations of the two variables.  Basically, the Pearson correlation coefficient is the standardized shared variance.  Thus, its values range from -1 to +1 and are not affected by the units of the two variables.
1b) Write down the equation of slope of the linear regression ( b ) coefficient and explicitly explain how it relates to the covariance between x and y (+0.250 or each part). 

The slope of the simple linear regression line is the ratio of the covariance , divided by the variance of the independent variable (X).  Basically, the slope is the shared variance relative to the variance of X.  Thus, its values range from –infinite to + infinite, and are affected by the units of the two variables. 
2)  Define the following terms and describe their range of possible values (+0.125 for each definition).  Note, if applicable, please include a formula in your definition:
· Correlation coefficient (r ): 
· Correlation coefficient (rho):  
· Correlation coefficient (Tau):

· Coefficient of determination (r ^2):
· Intercept (bo): 
· Slope (b1): 
· R squared (R ^2):
· F: 

3a) Using the data in the matrix below (5 pairs of X-Y values), calculate the Pearson correlation coefficient (+0.125) and the coefficient of determination (+0.125).  Show your work, including the way you calculated the deviations, the SDs and the r.  Feel free to insert the tables from excel into this document, if it helps you organize your work.
	X 
	Y 

	0
	5

	0
	4

	0
	3

	0
	2

	0
	1

	
	

	
	


3b) Using the data in the matrix below (5 pairs of X-Y values), calculate the Pearson correlation coefficient (+0.125) and the coefficient of determination (+0.125).  Show your work, including the way you calculated the deviations, the SDs and the r. Feel free to insert the tables from excel into this 
	Y 
	X 

	0
	5

	0
	4

	0
	3

	0
	2

	0
	1

	
	


4a) Using the data in the matrix below (5 pairs of X-Y values), calculate the simple linear regression and report the equation of the best fit line (intercept and slope) (+0.125), the R square (+0.125) and the F value (+0.125).  Show your work, including the way you calculated the deviations and the MS terms.  Feel free to insert the tables from excel into this document, if it helps you organize your work.
	X 
	Y 

	5
	-2

	4
	-4

	3
	-6

	2
	-8

	1
	-10

	
	

	
	

	
	


4b) Using the data in the matrix below (5 pairs of X-Y values), calculate the simple linear regression and report the equation of the best fit line (intercept and slope) (+0.125), the R square (+0.125) and the F value (+0.125).  Show your work, including the way you calculated the deviations and the MS terms.  Feel free to insert the tables from excel into this document, if it helps you organize your work.

	Y 
	X 

	1
	-2

	2
	-4

	3
	-6

	4
	-8

	5
	-10

	
	


4c) How do the slopes and the R square terms you calculated in 4a and 4b compare to each other.  Are you surprised this happened when you switched the X and Y variables in the analysis?  Explain why  / why not (+0.25)?

5) Load the data file “AlbumSales1.xlsx”, containing data on advertising costs and sales for records.  Perform a linear regression, so you can predict how much money the sales of a record will make depend on how much money you spend in advertising. Use Rcmdr, perform a simple linear regression to explain record sales (dependent variable) as a function of advertisements (independent variable).  

Report the command Rcmdr wrote after you used the GUI interface: 

Report the output Rcmdr wrote in response to your command, and explain if the result is  significant: 

· Intercept Result:   

Conclusion:  

· Slope Result:       

Conclusion: 
· Report the Multiple and the Adjusted R squared values:
Multiple R-squared:____ (+0.10)    
Adjusted R-squared:____ (+0.10)    

· Report the F test statistic, and the associate p value: 

F-statistic: ___ (+0.10)

Is the F test significant: __.  How can you tell: ____     
What are the total degrees of freedom of the F test: ___  

· Numerator: ________

· Denominator: ________
· Report the best-fit line:
       Slope of the line (b1)  +/- S.E.:                                               _ (+0.10)

       Intercept of the line (bo)  +/- S.E.:                                               _ (+0.10)
· Report the p values for the slope and the intercept:
       p value of the slope: ____ (+0.10)

       p value of the intercept: __ (+0.10)

· Report the SSerror the SSmodel, the MSerror and the MSmodel, using the anova() function:

· Copy and paste the report of the residuals (+0.10).  Does it look like a normal distribution?

· Are the residuals normally distributed? How can you tell? (+0.10): 

 Create a Scatterplot of the X-Y relationship,                      
and paste the image below (+0.10):

Finally, use the best-fit equation (intercept and slope) of the line you developed using the linear regression to anticipate the amount of sales revenue you expect to make if you spent the following on advertising.  NOTE:  if you cannot calculate the revenue, response N.A.

· Spending 0.00 pounds, would lead to you make this much on sales:  ________ (+0.10)  

Y(predicted) = 134.140 + 0.096 * (Xpredicted).  This is the Y-intercept:  134.140

· Spending 2500.00 pounds, would lead to you make this much on sales: ________ (+0.10)   
· However, because this value is outside of the range of the model (x values) – we  should not use the current best-fit linear regression to make this estimate. (extra +0.20)
· Y(predicted) = ________
· Spending 1000.00 pounds, would lead to you make this much on sales: ________ (+0.10)  

· Y(predicted) = ________
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